Table of Contents
Section I: The three layers DNAzymes cascade Section II: Solving analytically for the kinetics of one layer Section III: The results of solving analytically for the kinetics of two layers Table S1 . Sequences of the Hairpins the DNAzymes and the Fluorophore-Quencher Figure S1 . The initial concentrations govern the output of the three layers 
Section II: Solving analytically for one layer
We here solve the coupled kinetic equations for the first layer
We simplify the task by taking advantage of the conservation of the DNAzyme, meaning that and assuming that no initial D 1 FQ is poresent.
If FQ is in great excess so that its concentration is effectively constant in time
We next define an auxiliary variable and use a y  D 1
well known mathematical trick for solving a linear non homogeneous differential equation with a constant c that is not time dependent. We define a new dy / dt  ky  c variable and rewrite the differential equation as
Integrating both sides from 0 to t
  and using the preliminary results above
With the solution for we continue to solve for
In the experiments reported here there is no initial fluorophore .
We then have that the fluorescence has a zero intercept at zero time and it is a sum of a transient term that decays exponentially with the rate , and a term that 
In the limit when x <<1 and for times longer than the induction period, , we have
for the second layer the result shown in the main text, Table S1 : DNA sequences for the complete three layer system, Figure 1 Figure S1. Results of a mumerical integration for the concentration of the fluorophore, [F(t)] in MOL for the one layer system (red), two layer system (blue) and three layer system (green) obtained from the kinetic model (Eq. S1) using the values of the rate constants fitted to the experimental data (Table 1) An-1 +A n t A n-1 +A n-1 t +A n t 2 /2 A n-2 A 0 y(t) Figure S4 . The reduced variable x as a function of the dimensionless constant . For best results one needs to operate at a value of x that is well 
